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Scheme S1: General workflow of cross-linking mass spectrometry. Adapted from Götze et al., 2019, bioRxiv preprint, https ://doi.org/10.1101/524314.
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Figure S1: Details on (A) enrichment of cross-linked species, (B) considered charge states, (C) fragmentation methods, and (D) MS 3 resolution are presented; normalized collision energies (NCE) are given in % for HCD and CID. For (B) and (C); the number of experiments are given as y-axes. As cross-linked peptides carry higher charge states, usually charge states >2 are considered for analysis. SEC: Size exclusion chromatography; SCX: strong cation exchange.
Figure S2:
Influence of cross-linking sites considered in data analysis.
Figure S3:
Cross-links with homobifunctional amine-reactive reagents, found in the monomer band of BSA using in-gel digestion (in total 10 datasets), were mapped into the published 3D structure of BSA (pdb entry 4F5S). Only cross-links were considered that were identified in at least two independent experiments.
Figure S4:
Cross-links with homobifunctional, amine-reactive reagents, identified in the monomer band of BSA using in-gel digestion (in total 10 datasets), were mapped into the published 3D-structure of BSA (pdb entry 4F5S); a) distribution of Cα-Cα distances of the identified cross-links as a function of their reproducibility across the datasets. 30 Å was set as maximum Cα-Cα distance; b) percentage of overlength cross-links (> 30 Å) as a function of cross-link reproducibility. Table S1 : List of cross-linking reagents used in this study. Table S2 : List of cross-linking software used in this study. Table S3 : List of unique cross-links identified with homobifunctional, amine-reactive reagents after in-gel digestion of the BSA monomer band. Cross-links are sorted by the number of times they were identified across the 10 relevant datasets; Cα-Cα distances are reported in Å. 
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Supplementary Figures
Scheme S1: General workflow of cross-linking mass spectrometry. are given in % for HCD and CID. For (B) and (C); the number of experiments are given as y-axes. As cross-linked peptides carry higher charge states, usually charge states >2 are considered for analysis.
SEC: Size exclusion chromatography; SCX: strong cation exchange.
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Figure S2: Influence of cross-linking sites considered in data analysis.
Figure S3:
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Figure S4: Cross-links with homobifunctional, amine-reactive reagents, identified in the monomer band of BSA using in-gel digestion (in total 10 datasets), were mapped into the published 3D-structure of BSA (pdb entry 4F5S); a) distribution of Cα-Cα distances of the identified cross-links as a function of their reproducibility across the datasets. 30 Å was set as maximum Cα-Cα distance; b) percentage of overlength cross-links (> 30 Å) as a function of cross-link reproducibility. performance characteristics, such as sensitivity and sequencing speed. Considering the relatively low sample complexity, it was not clear whether there would be significant differences between the three orbitrap instruments.
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Crosslinker
As shown in Figure S3 , not unexpectedly, the positive influence of sample fractionation was most noticeable for the oldest generation instrument (LTQ Orbitrap XL), and was especially visible for the PDH links, which are known to be less abundant due to the low yield of this cross-linking chemistry.
Nevertheless, an increase in the cross-links identified was observed for all three instrument platforms, at the expense of a three-fold increase in analysis time. It has to be pointed out that different fragmentation methods (CID in the ion trap on the Orbitrap Elite and HCD in the ion routing multipole on the Orbitrap Fusion Lumos, respectively) may explain part of the differences in performance. Nevertheless, the results show that reasonable cross-link coverage for individual proteins can easily be obtained on more than 10-year old instrumentation.
S-21 In fact, applying the same 5% FDR threshold on all data sets even led to a decrease of confident identifications after allowing for more missed cleavages, due to the increase in random matches (condition 2 vs. condition 1). Therefore, if efficient enzymatic digestion can be assumed (in this case, a two-step digestion with endoprotease Lys-C, followed by trypsin was used), it may be counterproductive to relax the stringency of this proteolysis-related setting.
In contrast, relaxing the specificity of the DSS reaction by including the side chains containing hydroxy groups in Ser, Thr, and Tyr as possible targets for cross-linking led to a higher number of accepted cross-links at the same FDR. This effect appeared to be particularly noticeable on the Orbitrap Fusion Lumos platform (for which MS/MS spectra were acquired in high-resolution mode).
However, a closer evaluation revealed that many new low-quality assignments were accepted at the 5% FDR threshold due to the overall low frequency of decoy hits that made the standard target/decoy model less suitable in such cases. After additional validation/filtering criteria were applied, the increase in confident cross-links was comparable for the Orbitrap Elite and Orbitrap 
